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Chapter 7: 
General Principles of Exercise Prescription

American College of Sports Medicine. (2010). ACSM's Guidelines for exercise testing and 
prescription (8th ed.). New York: Lippincott, Williams and Wilkins



General Principles of Exercise Prescription

• Designed to meet individual health and physical fitness goals

• Based on application of scientific evidence

• Intended as guidelines for apparently healthy adults

• Components to be addressed include:

– cardiovascular (aerobic) fitness,

– muscular strength and endurance,

– flexibility,

– body composition,

– neuromuscular fitness (balance, agility), and

– bone health. 



• When determining exercise programming, consider:

– individual’s goals,

– physical ability,

– health status, and

– available equipment.





Conditioning Phase 

• FITT principle

– F = Frequency

– I = Intensity

– T = Time (duration)

– T = Type (mode)



Frequency: How Much Is Enough?

• Function of frequency, intensity, and duration

• Dose-response relationship

• Minimum/maximum necessary related to health/fitness goals

• Any/some exercise preferable to physical inactivity





Frequency: Summary

• Moderate-intensity aerobic exercise done at least 5  d·wk-1, 
vigorous-intensity aerobic exercise done at least 3 d·wk-1, or a 
weekly combination of 3 to 5 d·wk-1 of moderate- and vigorous-
intensity exercise is recommended for the majority of adults to 
achieve and maintain health/fitness benefits.



Intensity

• An increasing intensity yields a positive continuum of 
health/fitness benefits.

• Moderate intensity (an intensity that noticeably increases HR 
and breathing) is recommended as minimum to achieve 
health/fitness benefits.

• A combination of moderate and vigorous intensity (an intensity 
results in substantial increases in HR and breathing) is ideal to 
achieve health/fitness benefits in most adults.



Methods to Quantify Exercise Intensity

• HR reserve (HRR)

• VO2 reserve (VO2R)

• Ratings of perceived exertion (RPE)

• OMNI

• Talk test

• Affective valence

• Absolute energy expenditure per minute (kcal·min-1)

• % age-predicted HRmax

• % oxygen uptake (%VO2)

• Metabolic equivalents (METs)



Intensity: Relationship Between 
Heart Rate and VO2

Prescribing exercise heart rate using
the relationship between heart rate
and [V with dot above]O2. A line of
best fit has been drawn through the
data points on this plot of HR and [V
with dot above]O2 during a
hypothetical exercise test in which [V
with dot above]O2max was observed
to be 38 mL·kg-1·min-1 and HRmax
was 184 beats·min-1. A target HR
range was determined by finding the
HR that corresponds to 50% and
85% [V with dot above]O2max. For
this individual, 50% [V with dot
above]O2max was ~19 mL · kg-
1·min-1, and 85% [V with dot
above]O2max was ~32 mL · kg-
1·min-1. The corresponding THR
range is 130 to 168 beats · min-1.





Prediction of Maximal Heart Rate (HRmax)

• In absence of GXT, prediction of HRmax may be necessary to prescribe 
intensity of exercise.

• Historically, use of “220 – age” has been used for males and females

– Underestimates HRmax for both genders <40 years

– Overestimates HRmax for both genders >40 years 

• More accurate predictor:

– HRmax = 206.9 – (0.67 x age)



.





Intensity
• Preferred primary methods

– HRR

– VO2R

• Practical primary methods

– % age-predicted HRmax

– Estimated VO2max

• Other primary measures

– RPE (may also be adjunct)

– OMNI (may also be adjunct)

• Adjunct measures

– Talk test

– Affective valence

.

.



Intensity: Summary

• A combination of moderate- and vigorous-intensity exercise is 
recommended for most adults. Exercise intensity may be 
estimated using HRR, VO2R, % age-predicted HRmax, % 
estimated VO2max , and perceived exertion.

.
.















Time (Duration)
• Prescribed as a measure of either:

– amount of time physical activity is performed, or

– total caloric expenditure.

• May be continuous or intermittent

• Dose-related response between total calories expended per week and 
health/fitness benefits

– Recommended minimum is 1,000 kcal·wk-1

• 150 min·wk-1 (~30 min·d-1)

– Pedometer steps useful assessment of quantity

• 3,000 to 4,000 steps per day

– Maximum safe quantity of exercise not known



Time (Duration): Summary
• The following is recommended for most adults:

– At least 30 min on >5 d·wk-1 at moderate int to total at least 150 m·wk-1

– At least 20 min on >3 d·wk-1 at vigorous int to total at least 75 m·wk-1

– At least 20 to 30 min on 3 to 5 d·wk-1 of moderate and vigorous intensity

• To promote/maintain weight loss:

– 50 to 60 min·d-1 daily exercise to total 300 minutes moderate, 150 
minutes vigorous or an equivalent combination

• Intermittent exercise is an effective alternate to continuous exercise.

• Total caloric expenditure or step counts may be used as alternate 
measures of duration.

• Minimum caloric expenditure of 1,000 kcal·wk-1 of physical activity 
and at least 3,000 to 4,000 steps per day are recommended.



Mode (Type)
• Exercise should be:

– rhythmic,

– aerobic type, and

– large muscle groups.

• Physiologic adaptations are specific to the type of exercise performed.







Mode (Type): Summary

• Rhythmic, aerobic exercise of at least moderate intensity, involving 
large muscle groups, and requiring little skill to perform is 
recommended for all adults to improve health/fitness.

• Other exercise and sports requiring skill to perform or at higher levels 
of fitness are recommended only for individuals possessing adequate 
skill and fitness to perform that activity.







Rate of Progression
• Dependent on individual’s health status, exercise tolerance, and 

exercise program goals

• Any component of FITT may be increased

– Initially, gradual increase in duration (5–10 minutes) every 1 to 
2 weeks over first 4 to 6 weeks is reasonable.

– After 1 month or more, frequency and intensity may be gradually 
adjusted until recommended quality and quantity of exercise are 
met.

• Following adjustments, monitor individual for adverse effects (adjust 
downward if not well tolerated).



Muscular Fitness
• Essential component of exercise training program

• May be weight lifting or other devices

• Should improve strength, endurance, and power

• Goals of health-related resistance program

– Maintain fitness to perform activities of daily living

– Manage, attenuate, or prevent chronic diseases

• Very important with increasing age









Flexibility Exercise (Stretching)
• Recommended for inclusion in exercise training for all adults

• Improves range of motion and/or counters loss of range of motion 
with aging

• Scientific evidence regarding stretching and performance, injury 
prevention, and reduction of muscle soreness not conclusive



Stretching: Summary
• A stretching exercise program of at least 10 minutes involving the 

major muscle tendon groups of the body with four or more repetitions 
per muscle group should be performed a minimum of 2 to 3 d·wk-1 for 
most adults. 

• Stretches should be performed to the limits of discomfort (mild 
tightness), but no further.







Neuromuscular Exercise
• Recommended particularly for older persons who are at increased risk 

of falling

• Includes:

– Balance

– Proprioceptive training

• Recommended 2 to 3 d·wk-1

• Options include Tai Chi, Pilates, and yoga.





Strategies to Enhance Exercise Adherence
• Assessment of self-motivation may be useful.

• Assessment of readiness for exercise (state of change) may be useful.

• Exercise programming and counseling should be client centered.
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